Comparison of the primary structure of nuclear and mitochondrial glutamate dehydrogenase from bovine liver.
Glutamate dehydrogenase (GDH) from bovine liver nuclei was compared to bovine liver mitochondrial GDH. The nuclei were isolated in sucrose buffer and sonicated, and glutamate dehydrogenase activity was extracted with 0.1 M potassium phosphate buffer. The enzyme was purified by ammonium sulfate fractionation, heating, gel filtration, affinity chromatography, and absorption chromatography to homogeniety. Nuclear GDH had the same apparent molecular weight on SDS-PAGE as mitochondrial GDH. The overall charge was slightly more negative. Cyanogen bromide and tryptic peptides of bovine nuclear and mitochondrial glutamate dehydrogenase were separated by HPLC reverse-phase chromatography using a linear gradient of 0-60% acetonitrile. Only about half of the nuclear and mitochondrial peptides had the same retention time. Several nuclear peptides from the tryptic digest were sequenced. Eight of the amino acids differed from the published sequence of mitochondrial GDH (of 99 that were sequenced). The amino acid composition of one peptide was determined and it contained 4 (of 37 amino acids) that were different from the published composition of the corresponding peptide from bovine mitochondrial GDH. The composition data agree with the sequence data from this peptide. We conclude that GDH does exist in bovine liver nuclei and that it probably differs by less than 10% in amino acid sequence from mitochondrial GDH.